(19)0#B#fW (JP) 



#H§¥9- 251967 

(43)&B§B ¥fifc9¥(1997)9fl22B 



(5i)inta. e mmn ffiH&msn pi SfB**®w 

H 0 1 L 21/28 3 0 1 H 0 1 L 21/28 3 0 1 S 

21/3205 21/88 Q 

21/8238 27/08 3 2 1 F 

27/092 



&&m& *»3ft 8»3RJg©&7 OL (£16 H) 



(21)ffiH## 


ft8¥8-58865 


(71) a® A 


000005223 










(22)ffiKB 


¥JSK8¥(1996)3^15B 




*fife;il©JII*Sm«fSK-h^H*4TS 1# 














(72)&9I# 










»^;nj&jii«[WfJSK-h^Ba*ioi5s«i 














(72)389I# 










#^;iis;n«frfr«|iMK±^Ba«fioi5#«i 














(74)f$SA 













(54) *mfrmwv>mmjj& 



(57) 

?fiTCoSiXi*Co 2 Si J: 9 fcS a h >" y KB 1 4 

-r^CoSiXf^co 2 si ^CoSi 2 K^ffcS^Tfie^tfb-f-fc 




( 2 ) 



#W ¥09-251967 



i»e=»'Vu K«ttfnB**tt*taawi«r# 1 w?a^tr <t 5 

Snf&LT, Huf2^^««d±Sg|5!-Co 2 Si XfiCoSiJ;'? 

coaatc j; 9 Anf&-r 5 r. t \c x 9 , ffiriaco 2 si xiscosi 
£CoSi 2 ic&itzitz titc. WE^/VH^y -y-^ 
KJitWE*aK»i:ISlUi!|gS*fcf4llWE*i!tKJiJ: t> 

«<©«iS#tfc. 
[IS*JS2] ilftE&l 4 5 OtKTT'feSrt 

1 ^m.<o^mmm<omm-^m a 

ifc. 

[M#3f5] flMEa^A-httSr^Si, ME#M&a*:fT 
[fS*«6] HfffETC^tt, i/yay, St 

SSlfcfrifc. 

[8WSS7] WE-J^l^^ 8 X 1 0 l3atoms/cm2 

&s±.-Q4 jr^&AZti, WE->y 3X48 X l ok ato 
ms/cmZJ&Ui-r-^^-^aA^^ S&SEttfcSSte 8 X 1 0 "at 
oms/cm2 ~5 x l 0 14 atoms/cm2 "CM 3r A £ tl <5 
i*«H»t-*-SW**6E«E©i|&i||«:ig«©»ifi^«fe. 

[»W0>BllllfctMU 

[0 00 1] 

[0 00 2] 

^ «r*K©^y =» v^y— l 

»5J:5C*oTtfc 0 r©i CMO 



0.1 ^.OS/imroCMOSf^^ti&^ixTV^o 
Lri>U f— hg^0.35,ttmj; 19 t>'h£ < ^T^-fX 

^5StD buy KiitH-litetEasJitfS'ofcl/X, - T-y— 
K y — y^Wci'Dt^ KfbLTi&Jg 

[0 0 0 3] MOS H9>'v ; X^(r*iV>T. fa — 

5#y ->y aySB^y-^MVKWvioSIS: 

SnTVSo tro->!)t-f Kt LTI4. TiSi 2 . CoS 
i 2 , NiSitek'<Z>tt%Wmv^<btlZ> 0 
[0 0 0 4] i^lc, y—h. v— x, KKy©gf|: 

itxemo^Teftwi-s. 120(a) i^tip 
(c, v^y=i>ssioi <d.9*>locos ®tfbHflio2 izx^r 

h^bBgl03 SrJE&fc-TS. «VvC. *©±|CCVDfet 

i "9 i5ooAg*«D^if:ro^ y f y = vjbiio4 
[0005] 2fe{^ si 2 o(b) td^-f-t 9*-, ztfyi/y 
^^aALfc^tc. # y y =1 ^irio4 s:^^— 

^-vffiAUT«v^|fi*aA«i06 &mf3L1r&o 

12 0(c) tc^-TJ: 5CCVDft(iJ; <9ioooA^g^i* 

SS-^ft^tt^y^V'^Srmv ^>y =>B6fbKSr*>r 

tooo6] ^<z>mt-, ^^-r^>'aAUT^v^^i^3ei|^ 
j:"9y— hmnios oj^ftijo^y =i^a«ioi cldd 

y^>^<t:BI (g^ifefbiBO SrBft*Lfc«tc, E12 0 
(d) tc^-f-J:5(c lOOAaSo^^vu hffim t 300A 
USL^Mi^ 9 >m\2 Sr«*U 550 ^30f>«DRTA(ra 
pid thermal annealling) ^^(C iot^D t^-Y Kftb 
ta/^hv^yw KSH3 Sr^fiK-t-So 
[0 0 0 7] iRV^T. 020(e) J: 5 t-^fk^^ 

>-Mll2 4:*RlC©3^uhBiiiii:S:l»*U £<bt-8 
50 ^O&^RTA ^S^r?f v\ rtitc J: "9 y— h®1^i05 

o J: 5 ftf y tY KS»liH*ft4lSt?*) 0 , *£<^& 
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<bSW^1#M¥5-29ll80^$BiC|S«g £ tlX V ^ 5 0 
[0 00 8] 

H^fc5 0 -t<©JSHi: LTJ3\ =i^u h is y ^ KJgco 

[0 0 0 9] rcOj; 9fcFp^«(-«*T#£;ft 

fcfcO-CfcoT, jSBB"C^^-< ^^tClv^n/Vu h is 

[0 0 10] 

**M6itflfcJB 9 , 10 ^XS<b, 9Wa^*fi*«; 

»B9, l OOJbS^tCTc^^-r^vaA-r^c^tcJ: 

mflE^&fCJf 1 1 (D 

12i ittJiS^^fclifc/I 9 , 10 £rSS l (omgtkz. X 9 Dv 
ilt, mflE^SfCJl l l o_L/f a$trCo 2 SiXteCoSiJ; 

fWFjKfttfctWB 9 , l op^<7)^y 3 vi:Sl£b/jM6»ofc 

KSl 4at/WE?Fil«ftlt»«9 f 10 5:^20 
fiftJ^J: 9iDfR"**SC irt^J: 9. ftJ!2Co 2 Si XfiCoSiS: 

coSi 2 tc^fk^-^^i: t ttc, mjfe^vu nvy u-^r K 
mi 4&mmwM3«mi 1 tmi:aisxH:a(fia**KJi 

1 1 ± 9J»<««-t-5XSi:Sr*-f5r i:S:1*«i-r* 
**#3fi«0»{it*«6lc J: o X S 0 
[0011] ±E*WffK«<o«tJB*ftK*5V^"C, mils 
fgl (Z>aaf(i4 5 OtfiJlT-CfcS^irSrWm^-t-So Jb 

iE***agn<z>«it*ffiic*3v^T. stress 2 <D»«r** 

3SfiOKig*&{C*5^T, SfjfS^yU M»«8-2 Onm 
[0 0 12] ±IS^«^m^^it^&{c*3^T. stris 

fiTiN) S:««t5IiSrtt5r t SrW»t'*--5o -h 
4§£\ ffiflEy/^^CAtt 8 X 1 0 i3 a toms/cm2 £X±X* 



>ft^A^tl, mJlSv-y ny{j;8 XIO" atoms/cm2 
Kit^tyjiA^il, H(rf5«t3Stt 8 X 1 0i3 a toms/cm 
2—5X1 0 i4 a toms/cm2 X4 t^SA SttS - t £4$ 

[0 0 13] (flsffl) *J8M©f^^ov^tRH 

his]) 1M KSSrJK^-r*fc*tc, i^y =^±t)*55p 

(c, lHgo^atcJz^^^^whJ^^^M^teSfi:®^ 
T'CoSiXfiCo 2 Si ± 0 &5 =x»^u h f y iM KJBSrJg/* 

oSR*aa^j:or=i^^h^y^ KStflWH-scoSi 

Xf3Co 2 Si £CoSi 2 K^fbS-frTv'— h ffija^igffitafb 

[0 0 14] ro«t5ftxaf-J:ixfi, a^vh^yf 

Sas h v y -^>f KJBte J: 9 ± 5 ^ bfc 

[0 0 15] *<^lEIB<0|»*!ia^fflS*S4 5 O'CWJi 

a. v^y*>r K«^e>=^/u M^tttUL-T^&y — ^ 

S:li*:Sii:5<^-C»* b< ^\ ^<D£ o te=is<;u bis 

y-y--r kjiwmos h7y^^(oy-^ ^ 
s & if $ tit & zfemm ti~z> 0 

[0 0 16] ft^b\ ^ H H H «JlS:?f^-r5fc*!)(C^^^a 
[0 0 17] 

v-y n 1 <D o ^LOCOS *-ffc«2^J:oT^«S*t 

r—bmtms&mtit-rzo m^x, v-bmt^zR 

t>*L0C0S B&fblK2<7>±^CVDfetc:J:9l50nni SScOJK 
/^cotK I) is ]) 3V|R4Sr^i-5 0 

[0018] ia i (b) fc*-r J: 5 y v- y 3 
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£o ^^^tyftAO K"Xi(j; 3 X 1 0"atra/cm2 X 

^t^JPii^^^— ttl OkeV TfcSo 
[0 0 19] &f:, C VDiSfelCj; <9 lOOnm S*^>**0 

isv ^>wtittgam^tir^ 0 m^x, ^Mi5o± 

^f^Lt, El Kc) \z^irXoK->lf^>m{tm«: 

corner hfl:® 5 %-**?\c®im LT«:*S:^y ^ 
^Sffi 1 tc-T t^ffiA L Tgg V ^*fi»&AJi 8 Sr^-T 
5o -tO-Y^-^&AO K— X*J* 2 X 1 Oi5 a tm/cm2 T? 
*>tK -t^AP^^^^r— ti4 OkeV -Cfc5 e 
[0 0 2 0] #CK, 10 0 Ott'l OWRTA^I 

£»tt{t3-*Tiai (d) 5ftLDD«i6<oy— 
*ji 9 ^ k w vji i o hass^jffinw^i^y =« 

si o<z>5*>-y->r k**— /^7tca*e>*^««<Dais 

li^yaySfil^ffi^?) 1 0 OningS^^ 0 

[0 0 2 1 ] t<Dmc, m 1 (e) tz.jjkir£ 5 y — * 
I9 S KW">f >-S l 0 ^r^tf^^tcyyu^^^A?:^^" 

Kyil0^lC7^7 7^ (#MISf) 111* 
l&j$rtZ>o -^O-f^^aAfi. K— Xft8 x l 0"atm/ 
cm2 ^_hT*$>5 0 >T^-^aA^^PiS^^yU^— 
tt, y^i 9 t K W 1 O^Si 9 t>8< 7^ 

77^ii 1 afrits tu tK^vyw K<kffl» 
i EiaijpjRsaa^T^w^r 1 1 ^m^L4^s 

y v-sf b*m<omz kw^h 

Otf>i££d s 1 0 Onm^^^-tC, 2 0 — 4 OkeV g^CD® 

«1S5, y— *Jf9, >I 1 0 -?:ix-pjxO*ffiO 

v-y =3^»ftj»Sr»*"t-5 0 /<y7r-K7y*fi, 7 

[0 0 2 3] tfcM, 0 2(a) iC^i-J: 8 
— 2 0nmgg£On/</U h (Co) Kl2i:3 0nrog^(7>^ 
fb^^ (TiN ) All 3&X'<y?lC£V)m$:Mf8.-1r 

SmTorr , /*g#ffl«^OTyU^;tfxSE4£r 1 0 0 sc 
cm, Hcfin*p-t-5it:SK«*JISr0.2W/c 
m2^L/c 0 a/VP hill 2©fS ^Vl-^~r>i^2h 



[oo2 4] ait. mt^f^mi 3<Dj&&<Dma*. 

^)cft#fflMJE^* SmTorr , J*SSHfS^<E>7 yu^ V^f 
-XSftft^: 5 Osccm, Mil #^iJ?L *^ 5 0 seem, ^it^? 

mt^^^mi 3f*. v-yiM Kfb^fcv-yi^-f ks 

[0 0 2 5] *r<Df6tel, Jbl5b/cv-y K<kffl»l@ 
BJBl»«yaS:fT5o BP*>* 0 2 (b)(c^-TJ:9ic, 
3^(iT/W^XD#ia^*T\ 4 0 0-4 5 0tt3 0g> 
FbT O R T A (rapid thermal anneal 1 ing) #L£i£:?To T ^ 

-Mis, y— ^J19 N Ku-f >-Jl l oco^n^nto 

mm^-^v^-f Kfb-rst, 7^77^11 i^±as 

[CCo 2 Si XttCoSi / h y 1M Kg 14^ 

^/&£*L£o 4*5, RTAfig^4 0 0 < CJ;9t)fi<ft 
St. rt/^hy'yt^ Kil4(iM^nt, 
4 5 O'CJ; <9 t>iij< 454:7^77^1 1 lWS 

7W7^i 1 r<D±M& = '<j\'bisyy-<4 KS 1 4 
l-±otSftSii5*:l , t-ei<, 7^7 7^11 lto 

^ $ Ms<D4 *yaAx*/u¥- Srftiifb It ^£<OT\ 
:©aBt?7^77^ii i^JH8fi-T5witt4<. 

[0 0 2 6] 0 2 (c) tc^-r ± 9 tc. 7 0 'ctcao 

«t Lfci8»^** <t T ^^7 *6O^^(H 2 0 2 :NH 4 0H: 
H 2 0 = 1 : 1 : 4) 1 8 OtMHfttt 5 w t fc£ *) mit 

^(H 2 S0 4 :H 2 0 2 = 3 : 1 ) [C 2 0 5^PfliS«t 5 d i: <t 5 
*S^3/VPHBl2S:»*t5o r<7)#^, 
hi/y-y-^ KBl 4«-t<^>**?JI5 0 

[0027] >-y KflsfflJB2iaaanji9 ! ftias: 

tT9 D EP^. El 2(d) tc^-fctptc, Si(IXttT/u=f> 

oatfflfit^-e^^^ hiy y -y->r kius:60 0^—9 
y-y-^ Kii 4(«o 2 si xttcosi*»e>cosi 2 \z.$tt>ix 
<-rz>b, CoSi 2 *s^i:jc< <*o-ciB;«»ifWsaj«-e 

#4<4§o 9 0 OtKii 9 t>JPSftfflft*Si«< 

45 <t. ^^vwhv-y-y--r ksi 4^e>coj®^s»tta 

[0028] rtttcj: o»&nfc=«^u h^y f--r k« 
i4coip$fi, y— ^i9WKi/>r yfi o^-W^-r 
5^«*tti:i©3»otfS S: 1 t~tZ>t. 0.5-2.0 
a*(-45 Q :^ic, (D2 (e) (d^-TJi^t-, 
CVDSCJ; (9 7 0 0nm<DJiCS(O>^y = VgftfklB 1 5 5r 
ft^cU oV^T% vy 3>-»{bKl 5Sr^<^— ^.^^b 

ry-ms, y-^l9WKKvlio^±c 

IBl 6, Rff 1 0 Onm^Sfb^^^BIl 7, KJ? 5 0 0 
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nmCOT/U ;118 ^Mt, Ztlh<0 3 OCDjf 16—1 

— h3itn««i 9, y-^?iaiii2o, k 

[0 0 2 9] /«c*3. ±IBbfcKWCtt, T^/u^r^g 

LV\ £Vu-^:r.i>.Mi8 X 1 013 atoms/cm2^_h-C-r 
yj£A^, ->y 3^118 X 1 014 atoms/cmaj^Jr-TM 
^^ffiAStU fflt^(i8 X 1 0 i3atoms/cm2 —5X10 
14 atoms/cmST^^-^aA^tl/^o 
[0 0 3 0] JKJttOj; 5*XS*cJ: 9JB^SixfcMOS 
b7>i?x#lz*5\'tZ>=is<;ubi<'})'V-'f Kg 1 4 <DJggI5 
t^ttJ&if^^V^^^-f^ y— ^«fltas»fH£*t 

Ko^T!¥iM-5o EI 3 (a) (ctjx-^ J: 9 v^^yS 
£ 1 £T^u:7T;MbLfcv^*^±t£BSff l Onmco^ 
hi 1 2^^L/c^^^tc^-rj;9^^10^ 

[0 0 3 1 ] El 3 (b) ItCTjk-t X 0 \C hg 

1 2Wv/y nygSl^4 0 0t-e*l!Rlfci:C5, 
Co 2 Si T^SnSa^ bi/V-f-sf Kg 1 4^VJJ a 
*ttlc9*JBfc«J*£ftfc. ifcK* 13(c) ic^-TJ:9 
3 h !l t>f KB 1 4 Rtf V 5 3 >SS 1 Sr 4 

5 0t«lfci:5, 3/^hi/yt^Kii4^ 

«/&LTl^cCo 2 Si 3&SCoSitC^bUfco Jt&Wt\ EI 3 

(d) tc^-TJ:5(c, 3/vuh'>yt^ Kii4^^f>[: 

6 0 0tt«l/:^^ CoSi^CoSi 2 l^fbU L 
3&»t>3/VU b is!) Kg 1 4<D&m\a*X'<'( 9 2 2 
&&CX^tZo *Rj£3^/uhSrl»*LfcS0C6Si2 
SiO|fffi<0»fffiiaS:TEMlRiSLfci: r^>. i4(:^t 

[0 0 3 2] ftd, El 5 (a) (^^^<t 9 f-. y =■ >S 

^fl 0nm0)=i/^hll 2^Ml, 0^"C#ctC*-f- 
J:5**2^HRS:tTofc 0 *i\ EI 5(b) (c^-T X 5 

1 2 Xtfv' y 3 yss 1 Sr 4 0 ottiD 

JRLfctr^, Co 2 Si TvT^M^^h^yt^ Kg 
^7^V7 7^HlH|ot 0 o#*^, B5(c) 

/Uhis]) Kg 1 4 £$f/£-f-3Co 2 Si ^CoSitd^ifr 

L^t> h ^ y t-Y Ki 1 4 j&S7^7 7 ^1 

HSritSftlfco tlt3^/uh^yt>f K114 
^Jtcffitcfij;*^.^ ^)5S4i:tOfco £<bf-. El 5(d) Id 
jjW"J:5t-, 3/^h;/yt^ K114^6 0 0t 



X'tom^tck ZZ>, CoSi 2 T^$*t5 3^/u b is I) 
KJB 1 4#^fc£jh,, -eoj&ffitai*^ ^ 2 2^£D 

[0 0 3 3] ifctC, El 6 (a) [£7jk~f~£ 0 v^y^yl 
«1 <£>*JBSriSK Tfl''7TXikL>tii&lZl&mi 0nm<D 

tTo/c 0 *?\ Ei 6(b) tc^-rj; 3/^hii2 

StJ^y aySSi £4 0 Co 2 s 

1 X*7fi£tlZ>='</l'bisyy-'{ Kg 1 4^v-y =^s*g 

ll^lot, Hfc^T. El 6(c) {Z^fk-rXo^, 400 
^Cr^PHft^^cn^W hv^y KIl 4&Xfis])^> 
StRlSr*e>tC4 5 0 < C-e*Pj»bfci:r*, 32y<yUhv- 

y-^-T Kgl 4Sr«ric-rSG> 2 Si ^CoSiK^btK *<E> 
T^tcteT^r/i^r^gi laMMEUfc* 5 * T^ejuyr 
xgl i(^j£as(i^-r^^^Sfe B B 0 {bUT^fc o ££>^ x 
E!6(d) K^-fJ;?^ 3/Vuhvyt^Kil4^ 

r^6 0 ox:xmm\^tct coSi 2 -e^^tt^^^vw 

FVyWKI14«^, *<7)Ji£tB^tt^^>f 9 

2 2^£ifi\ ^^7*^7^7 7^11 

i^sfeftfbbfcii**«>^y ^>M2 3^ftirv> 

[0 0 3 4] StoT. =i^/U h is]) ^ Kg 1 4frb<D 

9 <nm$i$:P5±-r 5 tctbitazm 3 <D$m<DTM<o 

n7thftZ> 0 L*>U HjfeSfbbfcv'y ^y|2 3 frd« 
HBRtcttig 2 ic^-f <t o CV-^MO' K u-if 
feb, 7*^7 7^1 1 1 rtcO^«*W»ftfbl4 8 5 0 
"CSiS^PlRifflffi-Ctt+^T?*** < . bisV-9-4 

[0 0 3 5] »:tc. El 7 (a) [CTjk-rx 9 tc, y 
tz 0 Z.<DM9tX&* 7^77^11 l^^^^iSiE^ 

mcistc, wh* i®B<D%miQ i m&{z=is</i'bis})i)- 

^ KI 1 4 (D7^7^/U7 7 ^1 1 1 I, 

6 0 0 < C(^SiPl^^;3g"Cf^r^e^7r *Si io^^» 

HttSfb'bfcvy 31 vji2 3t3^/uhi/yw kjbi 

4 J: o TSt $ ix 6 J: 5 L fc D 
[0 0 3 6] 4f % El 7(b) (c^-TJ:9tc x 3^;uhl 
1 2X^>y 3^1 ^4 0 0*C"t?3 O&Pp^PjRbfc. 
Co 2 Si "C*$ix5=i^<>rw bisV-V-4 KS 1 4^ 

->y 3^SKl*Ji(c^Stt, ^(DT*(-fiT^/U7 
7^11 l^Slofco ic^-C. El 7(c) 9 
n hv/y i^-r Kg 1 4 RTfi/ y 31 1 £ S 

4 5 0tt*3 0&mto?&l,tct^?b, h is V IM* 

KJ1 1 4S:«^i-SCo 2 Si ^CoSit-^^ofCo iS.it. ^ 
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<D=ts</ls bis]) KS 1 4tt\ m&&2 0. 2nraT*fc 

T^fiSfefibfc^y ay|2 3 ^r-=e/u^r^^ l 

[0 0 3 7] £ [3 7(d) IC^-TJ: a/^h 

v^y-y-^ KS 1 4X^>y =>-S4Ri £6 0 0tt3 0 

«J^LTl^fcCoSij&SCoSi 2 irfctK f^S3 5. 2nro£ 

i5<fco*: e ccd#£\ a^hi/yw Kii 4*i-> 

y ^ySSlO»f) 1. 2nmft^T*#£L*:G0T\ 
MS®<DT ^/U? 7 4 ttt&\z = s</U bis!) V^f K 

y ay|2 3f*#ffiLfca>ofc 0 

[00 38] Sfot, = hi/y -y-^r Kg l 4<dt\z 
#ft-r&y-*g<b KUM'^SH*^ 10 0 OtgS 

ixf^J: =ts</u h fy iNf KH 1 4 t y-xf, 

HS0t«a»t?ii>ofc o CoSi 2 

[0 0 3 9] $k±.<D~bti*t>* mmi 0nm-2 OnmO^ 
'^MRSrJK/dcU r*t£rffrilHjST*4 o 0^-4 5 0 
X:<DmM. S20IT6OO-9OO ^(DUmx^thJ: 
tiS 0&HJAnj&LTCoSi 2 co^Vl' KB 1 4 

2 nm— 2 6 . 4nmJ^±3 5. 2nm^70. 2 nm£AT<Dgg 

[0 0 4 0] Co 2 Si X«CoSi<t!?*55xy ^ K 

«1 4S:?Brfc-rS4i^(c«, v-y^-T KRJEaSjg - 9 a» 

^4 5 0 tHTtT^i/? 7^111 <OW&&m§£&1& 

[0 0 4 1]*$!:, =iy</U bis V ^4 KJI<D y — ^fi 
y a 3 1 Sr^ifi-t- 5 -*\ 7ffittttftJ| 3 2 CD 

TtftWTSo 5 5 or, 3 0&Pfl^)|B HUBERT 
ioT^hvy^ K«3 3^MLt^^* 

et^, y — T*«JEE^M« («T\ y — 

^itiSLtt^5, HI 0(a) -(c) tC^TJ:? 



*£»S3 2<ojaiagSr2Ex.THaELfci:r5, Hill 

(a) -(c) iz^-rx^^^mhtitzo 

[0 0 4 2] ZhiZ* 8 2 5^0, 3 0 #RSJ<7>& 2 [§IB 00 
RTA(£j;oTCoSi 2 Jz^/cC^^/Vl-hi/y-y-^ KJB 3 
3 &mf&L,fz&cD y — ^SjEWrtt^ov^T^FJffiifeteakJi 
3 2 0ffi«S:Sx.T9l3fcbfci:r-5>, HI 1 2 (a) —(c) 
^^±5*^*^6,^ *fc. l)—*m/tfflk\zi 
^T^#MM£»J1 3 2(DjaiaS^x.-TW2Ebfctw 
5, EI 1 3 (a), (b) fc**TJ: 5 *«**s#&*xfco 
[0 0 4 3] il0-il3(Cj;H(l 1 IhJ g GDR T A 

om^>y — ^m«E#tt^2ieig^RTAcoy — 

Xttffla**sfi<*SS*ffc;bTV^5 0 rhfi, 3/n> 
bis!) KJB 3 3<?5Ji£SBto^^-f ^fc:J;St>(OT*& 
5o ^^=^^S:aAUT^*fifel£«rJi3 2 CO 

[00 44] 5 5 0U 3 0&BBO«lHia<ORTA*- 

gT^ye/aT^ neatly — ^««at»tt^o^r^ 

»feti3 2<Z>¥BI»££;LTW2ELfc£ ^<5, HI 1 

4(a) -(c) ^-t-i5*iB**s#b*t, *fc, y-^ 
«at«Ftt(cov^T^«tta:«:JB3 2<Dm$lM%&x.xm 

Mi^tzt^^b, 1115(a) -(c) |£*+J;5*iB*as# 

[0 04 5] 8 2 5^ 3 0fMfflOgj2|ElB<E> 

RTA(C£oTCoSi 2 iOftSa^U h t>f Kg 3 

3 L y - ^ «flt#tt*c:o^T^*E»lttS:S 
3 2^®a^^x.TIiSLfci:r^>. HI 1 6 (a) -(c) 

V ^T^ttftttfUi 3 2 ^»fflft Sr«^T W* Lfc £ r 
4> H17 (a), (b) {^T J; 3 hthti 0 
[0 0 4 6] 11 4— Hi 7M<fc*Uf, ^/^^- r>Aco 

lORTAOfOn/^he/yf^ K8 3 3CDy— ^« 
8K*5H*<£>=iaS/u h^^tt^o^TIi^fc^m^Hl 1 
8&0*Hll 9(C^-T 0 

[0 0 4 7] Hi 8 N 19^b, n/VUhl^lOnmO 
i:>r^-^aAbfc»'&<!rSrtt:'<5i:, -tttfeoPa^fiy 

>^A Lfc#-&O^SK y — is fltSft«44as 

[0 0 4 8]4fc\ URoff^Sr l 8nmi UT3 

co^fc^^^^-f, JK)4Q/D-efcofc 0 ^±oHR 



( 7 ) 1#^5p09-25l967 



[0 0 4 9] 

[*W 1 gUiS^fe-i: 5K#38WKJ;*Ui, 
<^*fiK«*0±«ajcigffl-eCoSiX«Co 2 Si iDft5 = 

/ccor\ K»s:?Bfi!c-rsfc»coiiHia 

bisW-f KJf(-<fc t>a«Stt5^-C, e*LOi«^S» 
[Hffi<0ffl¥fcBW11 

[El 1 ] *»M<o-**»«^*Wflc3fi«<o«JtXSS: 

^-rmmm (^2) 

[13] ^n/^hi/yt^ KoMlSKfiot 
[H4] «^3/^h>>yt^ K^Mlgtaot 

[H5] a/^h^y t>f K4^t5(8<07^U7 7 

[H6] n/vu h v-y f->f b^m^-r^m^T^e/uyr 
[H7] HJfi?BIS^*3V^-C, 3^h->yt 

[B8] *&m<o-mmmmvi&f&£tizT*i:/i'7yx 

[H9] ^M»tt»JB^y-^««t(0*:#*S:»I-45fc 

[no] tie^ffitcifj^sn^iEBfRtea^^ 



J^iZ2gOt@]gtc ± 5 y - ^ «SE*W4HT*> 5 0 

3/^hi/yw K«^ffi«(7)«ia(cj;sy— ^«se» 

teHT*fc5 0 

[013] ffi**ffi^J:9^Snfc2iaBjft«! ! a«:<o 

3/<yuhi/yf>f KS^jaiafiotaatcisy— ^«sie 

[HI 5] *«M<0-*»»tt^*5V^"C, llsllffifii 
[Hi 6] Hlfi®tt^*3^T. 2[§IBffW&a 

8iE#ttia-e*)So 

[mi 7] *«w<^-^i6JKi»tc*5v^r, 2[Hi@^a 
^co^^hvy KH^jaiasoffijtt^ts y — ^ 

3/</uhvy*>{ KSoy — #mM&i£<o& 0 tea** 

[Hi 9] tt**jfet*»Wo-|liS»SBKJttt^i3V^ 

^^jybm<Dmm<o^Kx.<>x2m^^mm^ 
[120] a**fe«)3/vuh^yt>f K«rc>jg/*xa 

*:*1-*rflBH-<**>5o 
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400 *C 



(b) 



(c) 



<d) 



(e) 





[04] 




(d) 




450 *C 600 *C 

S3~<4 k\\\\\\\\I,|4 



4 



22. 



( I st. F A. 450 C.30miri <y*7>^-ro H*) 



[SI 9] 




( 9 ) 



1^09-251967 



[19 5] 
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450 *C 
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